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1 Definition
A matrix isreduced row-echolon form if it satisfies the following requirements.
() Itis| row-echelon form

(i)  Theleading entry in each non zero row is|.
(@iii)  All other elements of the column in which the leading entry | occurs are zeros.

(iv)

11. X-2y+z=0
-11x+8y+z=0
10x-7y+z=0
Ax+3y+z=0
3 21

0
-11 8 1
111 y|=|0
10 -7 1
z 0
-4 3 1
3 21
X 0
-11 8 1
When A= ,X=|y1[,0=|0
-7 1
3 0
-4 3 1
AX=0
3 21

-11 8 1

10 -7 1

-4 3 1

Applylng Ri—>R4s+R;, Rz >R+ R3



3 21
-11 8 1
-1 1 2
-1 1 2

Applylng Ri—>Rs-R3, Ri >R +2Rs,Rs > Rs + % Ri R, > Ry - 11R4

10 5
0 -3 -21
o L 7
3 3
0 0 0|

Applying R, — —% R2, Rz —> 3R3
1 05

01
01
00

[=JENIEN

Applying R3 > R3— R;

o O O k-
o O+~ O
O O N o

. RREM (A) =

o O O B+
o O+ O
O O N O



1.13.

© O O Bk
o O+ O
O O N O
N < X
Il
o O O

S X+52=0,y+72=0
Take z = ) as a parameters then the solution set
{ (-5, -7A , A) (aisaparameter}

12. x+2y+z+t=1
Xx+3z-2t=11
X-y+z=8

Augmented matrix corresponding the above system of linear equations
1 21 1 1

3 0 3 -21
1 -11 0 8
ApplyingR, > R,-3R;,Rs >R3> Ry
1 2 1 1 1
0O 6 0 -3 8

1 2 1 111 0 30 -17
0O 60 -5|8 Applying
R3—)2R3—R2

0O 0 0 -3|-6

112111
Rs—>—R,|0 6 0 -5|8
000 1|2

Ri > R;1-R3,R; > R+ 5R3
1 2 1 0]-1
0O 6 0 0|18
0O 0 0 1|2

1

R2—>—%R2

121 0]|-1
010 0]|-3
00012



ApplyingR; - R; —» 2R,

1 010]|5
010 0]|-3
0 001| 2

. solution,x+z=5
y=-3
b=2

takex =L, Aisaparameter {(A --3,5-A, 2) : Aisfreevariable}

2. Definition

An mxn matrix A issaidto havearank r if it has at least one submatrix of order r
which is non-singular but all submatrixs of order grater than r are singular.

1 2 4 3
21LetA|2 3 6 5
1 -1 -220

The determinants of sub matrices of order 4 of A.

2 4 3 |2 2 3
|A,|=|3 6 5=2/3 3 5=0
-1 -2 0 |-1 -10
1 4 3 1 2 3
A]=[2 6 5=22 3 5
1 20 1 -10

C->Ci+C
1 3 3
=212 5 5=0
1 00



C-o>C+GC

1 2 3 133
|AJ=2 3 5=2 5 5=0

1 -10 100

1 2 4 1 2 2
AJ=]2 3 6|=22 3 3|=0

1 -1 -2 |1 -1 -

.. Thevalues of all the determinants of orders are zero and the sub matrix
1 2 3 . 1| _
A - \A \ - 520
1 -1
.. Rank A=2

© N w N
N
=)

-1 1
Applyl ng R,—>Ry-4R;,R3 > R3 - 6R1, Rs—> Rs— TR,
1 2 -10

0 5 6 1
0 5 6 1
Applying Ry > R4— Rz, R3s > R3— Ry, Ro —> '%RZ
1 2 -1 0]
01 .81
5 5
00 0 O
00 0 O]
Rl—)Rl—ZRQ
i 7/ 2/
10 A {
-6
01 A %
00 0O O
00 0 0]




2.3.1.

X+2y=a
X+y=
2X-y=vy

The augmented matrix is
1 2 «

31 B

13 -1 v

Applylng R, > R, -3R;, R3 —> Rg - 2R,
1 2 o

0 -5 -3

0 -5 y-2a

ApplyingR; > R3—R>

1 2 o

0 -5 B-3u

0 0 a+y-B

The system is consistent if and only if
at+ty-pB=0 l.e. B=a+y

If B=a+y

1 2 o

0 -5 a+y-3a|if B#a+y. Thesystemisinconsistent no solutions.
0 0 0

1 2 o

R, >—2R,[0 1 Zrt2
5 5
00 0

1 2 -3 4
3 -1 5 2
4 1 p*-14 p+2|
Applying R, > R, — 3R; and Rz — 4R;

1 2 -3 4
0O -7 14 -10
0 -7 -2 u -14 |

ApplyingR1 > R2,- 2R, , Rs > Rs - R and R, — _%RZ



00 u>-16 -4

10 1 8
7
01 -2 10
7

0 0 p’-16 nu-4

Caseone u?— 16 # 0 that isp = +4 Applying Rs —

101 8
7
01 2 2
7
00 1 #4
u-16

8u+25 |

7(u+4)

10up +54

7(u+4)
1

u+4

1 2 -3 4
01 -2 10
7

Applying Ry — Ry — 2I;{2

1 01

01 -2

0 0 1

‘H ~N| B Nl

n+4 |

Applyl ng Ri> R, -R;and R, - R, + 2R3

1
2 R,
n°—16

8u+25 _ 10u+54 1

If u =4 the system has unique solution x =

Case 2n=-4
1 2 -3 4
01 -2 10
0O 0 O -8

7(ur4)” " 7(nrd)" pia

then the system isinconsistent no solution



=4

1)
1 2 -3 4
10

01 -2 - then the system is consistent the solution and infinitely many solutions

00 0 O
x:g—z,y:ngZz and z can take any value

31
311 |z4[<5 & 2 <I,(2)<3

L1 (2)

1(2)
/'

I (z)=2

m

/ N \ _R.(2)

\z-4=5




312 5<|z-3|<16& | z-3|<z-4i|

A Lm(z) .
g ‘2-3‘:‘2-4|‘

R.(2)

x ‘2-3‘216
‘2-3‘: 5

3.1.3.

A In(2)
/ ¥ arg(z)=nl/6
arg(z)=2n/3

/6 R.(2)

N N




3.2. Log(4+3i)
4+3i=5 (EHE)
5 5

men(3)

3 +3i=5(cosa +isna)
= 5[C08(2hn+0c)+isin(2hn+oc):|

4+3 =56 (2hn+0l)i

3.2 Log(4+3i)

4+3i:5(£+i§j
5 5

oc+tanfl<%)

4+3i =5(Cosa +isina)

4+3i = 5] cos(2hr)+isin(2hr) |
4+3i= 5e(2h7t+cx)i

Log(4 + 3i) = Log5e?™ * )
=In5+ (2hr + «)

322 (1+i)
1+i=+2 cosE+isint
( 4 4)

_ «/i{cos(Zhn+%j+ i gn(”‘“*%ﬂ

1+i= \/E e(ZthrZ)i
- Log(1+i)= fn&+(2hn+ﬂi

i log(1+i)=i m&-[zm%}
Log(1+i) =i znﬁ—(zhm%)

(1+i) = ™F %
ei tn2—(2h+1)7,
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3.3.
f(2)= 3z+4
z-1

Let, z1,2, € D¢
f(z)=1(z,) &

z#1

3z,+4 3z,+4

z,-1 - z,-1

< 3212, +472,-32,-321-4=3212,+ 42, - 32,- 4
= T72,=72,

1= 2o

.. f(z) isoneto one
Supposey =f(z) @ z=fXy)z= 1
_3z+4
z-1

& yz-y=2z+4
o (y-2)z=y+4

Clearlyy#2 z= y+4
y—-2
4
Sy =22
(y) y_2
I AP
z2-2
34
f)=2%, |z | =3
0garg(z)g%
Domain f(2)

.
|

Domain

Z plane

'z =

11



W=7
agw = arg z° = 2arg z
lwl=1z2[2]z]|?=3

Image O0<arg< %

0<2arg(2) < 2—?7)1

O<arg(w) < 2—::

lwl=9

—
—

w plane

4.1

X ~Bin(n, p)
SMt) =) N P*g™e™

x=0

12



M(t) = (pe' + 1-p)"

M*(t) = n(pe' + 1-p)™* pe’

M*(0) = E(x) = n (pe’ + 1-p)pe’

E(x) =np

M? (t) = MP€ (p' + 1- p)™* + npée' (pe' + 1 - p)™ (n - 1)pe
M) =EX)=np(p+1-p)+n(n-1)p*(p+1-p)
=np+ n(nz— 1) p? ,

V(x) = E(X°) = (E(x))

— np + n2p2 _ an _ n2p2

=np(1-P)

n — number of toffees of a packet

4.2.
np=11 - Q)
np(1-p)=4.95
11(1-p)=4.95
1-p=045
P=1-045
P=0.55
n.(0.55) =11

_ 11 1100 _20

055 55

n=20
4.2.2.

p(x — X) — ZOCXpX (1_ p)ZO—X
p(x =8) = #C,(0.55)" (0.45)”

4.2.3. Number of mango toffeesin a packet n = 100
probability of a mango toffee

p=03

probability of a another toffees

p=1-03=0.7

S X~Bin(n>p)

Mean = np =100. 0.3=30

Variance = npqg = 100.0.3x0.7=21

Using normal distribution

X ~N (30, 21)

13



S p(x<35)
Using continuity connection
P(x <34.5)

_ p(x—u<34.5—u]
c 6

_ 34.5-30 _
= p(z < —\/2_1 ] z~N(b,1)
=p(z < 0.982)

=¢(0.982) (- p(z<a)=¢(a)
=0.832

(x - p)? - 26° tx
=x?-2 (u+ o%) x +
=(x-p-ot) + p’— (n+c’t)’

= (X - u- 6t)? + p? - p?- 2uc’t - ot?
= (X - u - 6°1)? — (2uc’t + 6't9)

M(t) = E(e™)
“© 1 ey

= e e*dx
Sy V2716

a -t
:J' ! e 2 (x—p)’ +1tx

_]- 1 e;z[ 2
_ (x—1)" - 200 |k

= T 1 e (X—p—czt)2(2u02t+64t2)dx

., \2rno
1 ! 1 _1 5
=e ' (-2uc’t-o't? e > (x-—u-oc’t) dx
| )] e et
—pt+62t2
M(t)=e 2
ot 2
mi) =€ [wzth

MY 0)= p - E(X)=p

ot 2

ot feal
M2(t) =€ 2 (,u+cs2t)2+e“t 2 ()
M? (Q) = 12 + 7 EOc) =
V(x) = E(X) - (EX))*=p’+c°-p’ =0
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Suppose the random variable X is the time taken to germinate a one seed

Thenp(x>6) =0.2and p(x <4) =0.1
X—p
a

Taking p and o as mean and variance of X Z =

Using the standard normal variable Z

P(Z>G_“j:0.2 .......... (1)
(e
P(Z<4_Mj=01 ————— [2]
(¢
Using (1) P(Z< G_“j =08 v 3]
(e)

Since 4-p Is less than the mean value, so it is negative
(@)

From the symmetry of the z — curve

P(Z< 4_”j=p(2> M_4j=o.1
(@) (e)

P(Z< u—4j:0_9 ............... [4]
(e}

From the z — tables taking the nearest value of z giving these probabilities
From equation [3] =R 084 [5]

(¢}

. p—4

From equation [4] ——=1.28 ................ [6]

(e}

From the equations [5] and [6] p =5.208 and ¢ = 0.943
o =6cmand pu =140 cm
Let x be the height of atree then

P(x < 145) - P(x —6140 § 145:40) _ P(Z <§j

P(x <145) = P[z < gj = P(Z <0.833) =0.7976

Let Y be the number if treesin the samplethat islessthan 145 cmtall. ThenY canthevaluein
theset {0, 1, 2, 3, 4, 5}

Clearly Y hasaBinomia distribution withn=5and p =0.7976

P(y =5) = (0.7976)° = 0.323

P(y = 3) = C> (1 - 0.7976)? (0.7976)*
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